p2y5/LPA(6) attenuates LPA(1)-mediated VE-cadherin translocation and cell-cell dissociation through G(12/13) protein-Src-Rap1.
We investigated the mechanisms of action of lysophosphatidic acid (LPA) to regulate vascular endothelial (VE)-cadherin dynamics and cell-cell contact. While a low concentration of LPA stimulated VE-cadherin internalization and subsequent cell-cell dissociation, a high concentration of LPA masked the disruptive actions on VE-cadherin and protected the barrier function in human vascular endothelial cells. Knockdown experiments of major LPA receptor subtypes, i.e. LPA(1) and p2y5 (also termed LPA(6)), with their specific small interfering RNAs, showed that LPA(1) and LPA(6) mediate the LPA-induced disruptive and protective actions on barrier integrity, respectively. LPA(6)-mediated tube formation, reflecting stabilization of barrier integrity, was confirmed by in vitro angiogenesis assay. The LPA(1)-mediated disruptive actions were inhibited by pertussis toxin, dominant-negative Rac1, and inhibitors for c-Jun NH(2)-terminal kinase (JNK) and p38 mitogen-activated protein kinase (p38MAPK), but not by dominant-negative RhoA. In contrast, the LPA(6)-mediated protective actions were associated with activation of Src and Rap1 and attenuated by abrogation of their activities. Further characterization showed that Rap1 is located downstream of Src and dependent on C3G, a Rap1 guanine nucleotide exchange factor. Finally, an LPA antagonist significantly inhibited lactic acid-induced limb lesions in vivo, which may be attributed to dysfunction of endothelial cells. LPA induced disruption and protection of VE-cadherin integrity through LPA(1)-G(i) protein-Rac1-JNK/p38MAPK and LPA(6)-G(12/13) protein-Src-C3G-Rap1 pathways, respectively.